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Session: Regenerative Medicine 105other two scaffolds (compressivemodulus, tensilemodulus). No significant immuno-
reaction was observed in the rabbits for all three different scaffolds. The rabbit
meniscus fibrochondrocytes can grow well in all the three scaffolds and the live/
dead cell staining result showed that there were no significant difference in the
three scaffolds; however, the fibrochondrocytes seeded in the AMECM/DCB scaffold
and the AMECM scaffold could secretemoreGAG and collagen than the DCB scaffold.
The in vivo repair experiment showed that, there was no significantmeniscus regen-
eration in the control group and the AMECM group, and just a little synovium growth-
in. The neo-meniscus appeared in the AMECM/DCB group and the DCB group and the
semi-quantitative histologic score and Ishida score results showed that the neo-
meniscus in the AMECM/DCB group were better than those of the DCB group. The
Mankin scores of the relevant femur condyles cartilage and the tibial plateau carti-
lage in theAMECM/DCBgroupwas higher than those in the other two groups. Both the
X-ray result (K-L grade score) and MRI result (WORMS score) showed that the repair
effect of the AMECM/DCB group was better than those of the other two groups. The
tensile modulus of the neo-meniscus at three months was higher than that of six
month groups,while at the same timepoint, the tensilemodulus of theneo-meniscus
in the AMECM/DCB group was higher than that of the DCB group. The RT-PCR result
showed that aggrecan, Sox9, and collagen II expression at three months is higher
than those of six month groups, while at the same time point, aggrecan, Sox9, and
collagen II expression of neo-meniscus of the AMECM/DCB group was higher than
that of the DCB group.
Conclusion: The AMECM/DCB scaffold has a good three-dimensional porous struc-
ture, better biomechanical property compared to the AMECM scaffold and the DCB
scaffold, and can promote GAG and collagen secretion of fibrochondrocytes. The in
vivo repair experiment results indicated that the AMECM/DCB scaffold could pro-
mote meniscus regeneration and restrain osteoarthritis (OA) progress. The
AMECM/DCB scaffold is a good choice for meniscus tissue engineering.
http://dx.doi.org/10.1016/j.jot.2016.06.110298
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Introduction: Sox-9 plays an important role in the formation and degeneration of
cartilage. It can affect the differentiation, dedifferentiation, and even redifferen-
tiation of chondrocytes. The objective of this study is to investigate the effects of
Sox-9 on the dedifferentiation and chondrogenesis of chondrocytes under two-
dimensional (2-D) and three-dimensional (3-D) culture conditions.
Materials and Methods: 1. Chondrocytes were obtained from the distal femoral
cartilage of knee joints isolated from two-week-old Sprague-Dawley rats. After
cell expansion in vitro, the cells of passage 2 (P2) were used for further study.
2. Two different culture conditions were investigated in this study. Group A: 2-D
culture (conventional plate culture); Group B: 3-D culture (pellet culture). Each
group was further divided into two sub-groups: Group A1, Group A2; Group B1,
Group B2. In Group A1 and B1, the cultured cells were chondrocytes transfected
with lentiviral vector-mediated Sox-9. The non-transfected chondrocytes cultured
in Group A2 and B2 were regarded as control groups.
3. In group A1 and A2, cells were proliferated in flasks and sub-cultured at 80%
confluence. The cells of P2, P4, and P8 were collected for analysis. In group B1 and
B2, the pellets were cultured and harvested for analysis at 2, 4, and 8 weeks after
seeding. The transcription level of Sox-9 was evaluated by real-time quantitative
(RT-PCR) assay. The cartilage-related specific genes including collagen Ⅱ, Ⅸ, Ⅹ,
and GAG were examined by RT-PCR. The matrix production was examined by
immunohistochemistry staining and a western blot test.
4. The data was compared among groups. All experiments were performed at least
three times. Results are expressed as the mean  SD. Paired t-tests were used for
intergroup comparison and a p-value<0.05 was considered statistically significant.
Results: (1) The production of collagen and glycosaminoglycan decreased signifi-
cantlywith theexpansionof non-transfectedchondrocytes in 2-Dculture.The immu-
nohistochemistry staining and alcian blue staining also confirmed the reduced
synthesis of cartilage ECM. In contrast, transfected cells showed rigorous prolifera-
tion and nearly normal phenotype. With cell expansion, the cartilage specific genes
including Collagen II, IX, X and GAG showed increased production in mRNA and pro-
tein level. (2) Pellets of groups B1 and B2 showed the translucent, cartilage-like tis-
sue. The volume and hardness of pellets continuously increased with culture time.
After eight weeks of culture, the diameter of pellets approximately increased to
5 mm. The transfected chondrocytes were distributed uniformly in the pellet and
had good viability. Furthermore, the collagen production and DNA content was
much higher than those of the non-transfection group.
Discussion and conclusion: In conclusion, 3-D culture is beneficial for chondrogen-
esis and inhibits the dedifferentiation of chondrocytes after cell expansion. The
cell transfected by lentiviral vector-Sox9 showed more intensily enhanced chon-
drogenesis in comparison with that of conventional pellet culture.
http://dx.doi.org/10.1016/j.jot.2016.06.111304
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Background: Articular cartilage, a highly organized avascular connective tissue
with substantial durability, has very limited capacity for self-repair following
injury or degeneration. Chondrocytes are located in a hypoxic microenvironment
during cartilage repair. Hypoxia inducible factor-1 alpha (HIF-1a) is identified as
a key mediator for cellular adaptation to hypoxia. However, the molecular mech-
anisms of hypoxia regulation in chondrocytes’ differentiation and metabolism
remain to be defined.
Subjects and methods: Chondrocytes isolated from new-born mice were sub-
jected to micro-mass or engineered 3D cultures under normoxia (21% O2) or hypox-
ia (2% O2). The chondrogenic marker genes’ expression was examined by real-time
PCR and protein expression was detected by Western blot and immunohistochem-
istry. Histochemical staining (Alcian blue or Safranin O staining) was performed to
examine the cartilaginous extracellular matrix (ECM) formation. To investigate the
effect of hypoxia on glucose metabolism, PCR array, real-time PCR, and Western
blot analyses were performed to reveal the alterations of genes and protein
expression in chondrocytes with or without HIF-1a deletion.
Results: In micro-mass culture, we found that hypoxia increased ECM proteogly-
can synthesis after seven days culture, which was accompanied by up-regulation
of chondrogenic marker genes’ expression including SOX5, SOX9, Col2, and
Aggrecan. Similar phenotypes were observed in the 3D culture system at days
7 and 14, in which the expression of the above chondrogenic marker genes
was up-regulated and the intensity of Alcian blue and Safranin O staining was
enhanced. Immunostaining showed an increase of HIF-1a, Glut1 and prolifer-
ating cell nuclear antigen (PCNA) positive cell numbers in 3D culture system, un-
der hypoxia rather than that of normoxia. Real-time PCR and Western blot
analyses showed up-regulation of HIF-1a, PHD2, and Glut1 levels, which was
accompanied by increased glucose uptake of chondrocytes. Interestingly, 6-
phosphofructokinase, liver type (PFKL) and PGK1 mRNA and protein were
dramatically up-regulated under hypoxia rather than that of normoxia, revealed
by PCR array analyses and Western blot, respectively. The promoted effect of
hypoxia on the above protein expression was eliminated following deletion of
HIF-1a in chondrocytes.
Discussion and conclusion: Our results indicate that hypoxia regulates key compo-
nents of the glucose metabolism pathway through HIF-1a in chondrocytes and hyp-
oxia enhances engineered chondrogenesis through coordinating glucose
metabolism and chondrogenic differentiation.
http://dx.doi.org/10.1016/j.jot.2016.06.112318
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Objectives: This study aims to inject anterior cruciate ligament (ACL)-derived
stem cells into the knee joint combined with Silk-Collagen scaffold for ACL recon-
struction, which could enhance ACL regeneration.
Methodology:We established a rabbit ACL reconstruction model, implanted with a
silk-collagen scaffold. The resected ACL tissue was used for ACL-derived stem cell
isolation and culture, one week later they are intra-articularly injected. After
three months and six months, the new ACL tissue was collected and evaluated.
Results: The silk-collagen scaffold combined with intra-articularly injected ACL-
derived stem cells was found to enhance ACL regeneration. After six months,
